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(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate for 
degrading of reproduction characteristic associated with 
non-linear distortion and changes in level by outputting a 
reference signal for metric computation and a level 
change component to remove a level conversion 
component on the input side of an A/D converter for 
preventing the saturation of a range. 
SOLUTION: An expected value of a level change 
component outputted from a non-linear distortion/TA 
compensation circuit 34 is converted by a D/A 
converter 35 and the resulting analog signal is 
subtracted from an output signal of an LPF17 to — I 

eliminate a level change of a signal inputted into an A/D 
converter 18. A compensation circuit 34 inputs a 
reproduction signal outputted from a magnetic channel 
PR equalization part 19 through a delay circuit 33 and a 
revived pass obtained from a maximum likelihood 
decoding section 30 to determine an expected value, 
which is outputted to the maximum likelihood decoding 

section 30. The maximum likelihood decoding section 30 uses the expected value obtained to 
calculate a branch metric and then, performs a maximum likelihood decoding. 
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ass 4 Maximum Likelihood)fc£-3<4i-^&£l&fficD23 
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Cfctffcy* A/D (Analogue to Digltal)SE»»A* 

[0007] s?*;i«»Ea«£B«l=fcivc. H 

HTjxvzmwz?* $?*/ub«w±b«"c 

a-^aa^aottB" .199 5 ^m^tt fsiift^x 

l/^hD-i;XV^Xf-f*fe C-3 4 8lZfE&* 
[OO 0 8] fiJtft*"?^ X^Ettll*SS«T?(±. Eflt 

2114. y/<xa^&S8H<DE«W±» 
fC. 95E»?#fili:SBSc7)||±ft^fttbffli:<7)S^/h 

[0009] H2f=. aas*af=*«uK;ntB«ajisi 

[00 10] ttaW-^H: (1, 7) RLLEfliS 
W2 1T?EBilf*bSf<l, ?'J3 — ?2 2"CNRZ I 
(Non Return to Zero Inverted) IC^U a— K**i4 0 
±E^'Ja-Kffl*l*E«fflU-- tf2 3!Ccfcy % fflgfl; 
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*ilC»«LfcWft«* (HES0)l?1bfflA) y(k-L)^< 
*MW3 0«fcyA**il4t, ±EBS«fy(k 
-L)l*. tU^$ BB3 1 1 l::fcl^*C±E£#?$y/* 
^P(k-L)l=J:y 6O0di*ly 1 (k-L)~y 6 (k 
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b-eii^'Jialg&s i 2 blzlHe**tTL>4±S±(l# 
co*nS:¥JSi^lS-i)C tt<toTHSI (k-D izfei+s 

S±«^(DXS^fia y 2 ' (k-L) SWttiU WTi^« 
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[0 0 2 0] ±Ett&fiS8Sjf[§)S&3 1 3T'S±(i#m?iJ 
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©sm&#j£#i*¥J9ib£:KT0i:fcy. 
mmt&m(o&& u^u^ib)S»a)^*<¥^fiit its 

S. ^t, C*lP>¥l<3tey 1 ' (k-L)~y6* (k 
-L)A^ 13 4lz5t-r K U'J^filia©/^X 1 ~/<X6ir 

[0021] g*«-^SB3 o-pi±±ibp R^bsproai* 

y k&tfjSg&ftfiiy 1 ' (k-L)~y6' (k-L)$ 

a*>l, ommmtfr?. mt^mzit. PRSHbawai 

2HI^fre>. ±EJC«Xmfly1' (k-L)~y6' 
[00 2 2] 

[#§BJlA<fi?»L«fc5 fT-Sil®] ±Efi£*afl5l=J:-57 : 
-f y^yuffi^'tb^T-rx^fSiSll^ggi^^y. U"<;u 
£SSlz«fc&?#ttgfc£«{rf act 

[0 0 2 3] ^r-f v^^HagSHSS^gS^fclt-SU^ 
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[0024] £fc, 7*i?»jittftiBtt?f£ttiii=ii!9 
±ttiti=feivc. n±^v Fizmis.&tK&)m£mmLtz 

MR^7K$fflL^I8l:±i: (H1 O) , +Mt— fflfc 
-CM4C&S«I=4:«. z4iliatft1BIH¥£SBf=tt:frti!> 

[0 0 2 5] *»B^|i % ?£j|Ett®©^-r-5-hEPp E lli^lr 

«fc «imm&si=£b*- -sa^g y mft&v&it $ttt 

[0 0 2 6] 

[SH*<S3ir5fctoa)^S] t£*ftt6Ufcl7-5JtffiRg 
<btll*<!:(DKM«^^±£ay/<XI=J:o-C»SSL. Z 

ti^-ttL-e^sp^b^-s^R, ai;fite^Ki=j:y^e) 

•T4¥RA^«Jja*4x4^©}BS • T A««^®$iglt 
•5. SUEIfMi^S • U*<;uSEK(ttai*ia:l=*y» 
t.+ifcL"<;U^l!lfiE»©W^fil$D/A (Digital to An 
alogue) ^^-fS^S. ltTED/A(Zj:*T±D^*(7)U 

U. Sl's^KfflAro^'jr^T*. LPF (Low PassFi 
Iter) jlia^ro{i^t>^L?K^fS:$t£lt-S>. 
[0 0 2 7] Mn-eii. #lt»9* T Atg(S#Si=.i: 

y. fi±««&9a«ibtiiA&a>Mst±ftau/^i= 

J:oT»SL. C4i^¥^br-5^®. Stf:fIE^ISlz 
^timtrti. *fc. !9EL"<;u^E!ifiE^$D/ASgi 
l3<DZf*)T>7. LP Fjijfiaoffl^c,ML?K^S 
*«*B6jt-r*ct4«prttfc<j:4. S*ffi#ttfi>lESm 
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[0 0 2 8] 

t&BjxD&feof&m glut »»«f=«k 

T. £ (0. 1) 3K8H4Eflt&4 

CCTM4(1. 7) RLL»»ftfl||zKSB-r« D 
[0 0 2 9] IMBEI»**fl:4*Lfc*Wi*^ija— yi 
2-CNR2 I fz^ij3-HS4i4. ^'J=i-K**tfc3ll 
*|JI4. Eft^v Ki 3 Ci^y&ft^ 1 4±l:SES 

#t LTEflkSnfcx— **H*^ry Ki 5|z,fcy|»£ 
fi-g-lcfc&U ^'JT>^1 6T»««**tfcttLPFl 

P^i0»»7 3. D/Afc»*3 5*111*, -tLblCj: 
y. A/DK ftB 1 8 ©A*«|-e L P F 1 7 OB Afi§ 

[0 0 3 0] IM8«S- T A^SfiflslB 3 4 J: 

*) , D/A£ift»3 5^7*-n^«^|z£&U W 
B7tny(l*SLP F 1 7 0tb^«-^^t>T^P^"jta 
#»7 3*ffll%T*L5KCtTf. A/DR8MH18IC 

[0 03 1] CCD£5irLTU^JU^l&a)fcl^ 

;m*i=<fctt**u »****;up R*Mb»i 9-csesi 

S£rattf=S*Lfc*JBS»*«ftS;|v ?f£(i-S§-y (k) 

[0 0 3 2] BK^-V^UP R^fbttl 9T?t4 

01 1 ICSt h 1/ U X«B7?8fe* *14 E P R 

4^-v^;nr^<bSfr5o ::tso, si, S3, s 

4, S6, S 7 l*-t*l-tMv EPR4f-V*;iO)ttlS 

(- >. ( — +). (-++). (+ — ). (+++). 

+ *»/OUCtt % hU-X/^v^ 

«©4Sa <J/^ P ( k - L) l:8t 5»4Bt y 1 (k 

-L)~y 1 0<k-L)* % *fc % *«ttlCftyv*;U 
A2) (+1*fcl±— 1 % dCTM4$J#<JW-e»30 l=» 

-r*EpR4©asi»fta*«i (2, 1, o, -1. - 

2) Sa»/^lr»fCL-C«LTfc*. *StS«-e«\ 
EttWiLT (1. 7) RLLStStfNRZI^'J 

B (- + -. +- + ) A<fclx 0 .fcoT. tt^S2 (- + 
-) WS5 ( + - + ) ^0>*M«fc< % HgMfcttSI 
Sli^ScD 8 4% & 6 Inlgil LTLv-So 
[0 0 3 3] WEW±«#y(k)l=li#*»rt»fc^ 

i«ft*^PR9ft»i 9 j=yu***LfcmEs*« 

#y ki. im^S • TAtt«BB3 4 cfcyai***ifc 



JMMUT (k-L)~z4' (k-L)*A*U Cil 

(k-L) i:6lt«4* 8 « / <x P (k - L) fiM»S 

• TAtt«@B3 4l=tB*-*--5 0 

[0 0 3 4] 3MK»5 • T Affi«lsJB3 4(4. /< 

A^^'jgLt*^ h»oaa*m**-r &SSE183 3 
*^LT«K^-v*;uPR»-fb»i 9 «fcytt*s*ifcii 

±«*y(k-L)i s «*«#»3 0*y»&;frfcTOE 
±*»y/<XP(k-L)SA*U (k- 
L)~z4' <k-L)*#tf>. S*»#ai3 0|zii3A^ 

**a#ai3 ot-ft zHtcoMftm&mi^xz?*? 

»»*LTL^4jfll3S«tt*ftf|StJl3acoTtx*. CflOfc 
S*iTl*S©T? % W£«*y(k)f=tt£fcLTIMa»« 
[0 0 3 5] B7fc^ftn(DKlXtt«ll=c»:«»IK^S 

• TA*iaiHii&3 4<7)«Uc$^-r e HicfcL^r. tmu 

S • T Affi(SIlIK3 414, /te^^UiLtf^ h#CDg 

iswwis*-r*5ijtiaB3 3 £^lt&^v*;up r 
mm^ 9j:yai*s*ifcii±«-»y(k-L)fc. 

«*»3 0*y»64ifc«TEft*»y/^P(k-L)t 
A^t^c ±*»y/<*P(k-L)te«H«fcffl;&S££ 
BIB 3 4 1 fzAA*4i^ e CCTI*AASftfc1WE£* 

» y /<x p ( k - D p r w-ftaauj f * si 

[0 0 3 6] B1 1l:fe^tP(k-L)A<y7 

(k-L)lc»JS-rS/<xo»*, ^S^<btB*i**lE]B 
3 4 Ki f =o$ffl*n o 3KMHbUJ**±E]B3 4 
1(4, ROMlz*yB«l=«a-C**. *SIS6^T*(4. 

hi 1 *y 1 o*#o4»ay/ttp(k-L)S4 

KDTKUXfcU WlSr^^iS^Tbai^filf (2. 
1. 0, -1, -2) $ROMfzS^iXA/-rrfc(tlf ( fc 

[0037] ifTBaatMbtUAl** Xl=2nftS3 1 51= 
*ywrEw±«-»y(k-L)i:a)a3fttn6ti*. c*tc= 
*y. w»(k-Df=feit*wft«*(Daa*fcaijj f 
h(k-u*<**4. nrEKSAh(k 

-L)I4-trU^^lHlB3 4 2(Zcfcy. ItE4*»iJ/tt 

p (k - l) i=b cfcaa*ftffl**a>«*i=»H*#i. 

¥l$)<bIH]B3 4 3(rA^$+L^ e 

[003 8] ^SMbEB 3 4 3 (4^St<@(D s J z l^{b L P F 
T'ffi/£$*i&j^ *HS6«T?(4 5<lT*fe-5 (> CCTM4. 
SS^-fbu^<;^2. 1, 0, -1. -2(z^s^t"^K 
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[0039] WTLfi. Hi 1 |rfcL*TP (k-L) ;6< y 

0T?fc**S>, ^IlS^Ah(k-L) l*¥*D<bLPF 

3 (3 4 3 c)^<D<l^£ LT-bU^ h£;K<£>o WE© 
#&**Lfcglgj£#Ah(k-L) 14. ¥£Hb®g§3 4 
3IZT. «JSt-*¥^^bLPFIZj:y^^tLK8^filA< 
SHiSFtL^c ¥^libL P Fl±1 ^CD^r-f v^^7-<;U 

*i=*y»airS8a-c#*. toe*h#«<di*k ^mti, 

P F3 (3 4 3 c)0)HJ*l±L/K;uSE«IJSfc»(D»!t#ttA 

<. TAlz*SU*;uMm#**£Ettlztt*. 

[0 0 4 0] *«»5f*¥iSftLP F 1 (3 4 3 

a), SFSHbL P F 2 (3 4 3 b) f *F*Mb L P F 4 ( 3 4 
3d), ¥3HbL P F 5 (3 4 3 e )©#&*! £JB^T& 

ivcaaVfbaiau'^usajEU ^^X/^^h'J^^ 

3tft<D*2Mtz 1 (k-L)-24(k-L)JM^ e £ 
Vttz 1 (k-L)~z 4 (k-L)!4. -t*t-F4x3iaWft 
fcB;£jL/<<;U2, 1.-1, -2l=3PJSftL P F 1 (3 4 
3a). f^bLPF2(3 4 3 b), TObLPF4(3 

4 3d), ¥lSftLPF5(3 4 3 o)©ftaaj«#*iD 

[004 i] iu±Ocfc-5irLT. u^;u£Iij£#©}$# 

1 (k-L)~z 4 (k-L)A<»&*t4 D 
[0 0 4 21 WE© UK;Ht»St»JH»«Ah' (k- 

fey. VSHbLP F2 (3 1 4 b)l=«fcyfflHG)a:L^*"'5 

xtt©«*st»ttspjs<b*iiTofcfty. *§§§©&£ u 

^e»«»0>^ffl»ttfcLTSI«. WEAh' (k 
-L)li s B1 <DD/AjE»»3 SlCfflASfU WED 
/AEM3 5 0)T-*-P^ffl*«-g-fc It, 7 + 0<?fa 
»»7 3|Z*tJ uK^KH«»]&tA/DKMtfH 8 CD A 

[0 0 4 3] B8I=^ffndE)IK2|ltiff||=J:«#m»S 
• T Affi«ElS&3 4<Z)ffij££^-*\ HI=fel^T. 
5- T A 3 414, /U^^'JlLt*^ h#<Dg 

HB#BB£3|rt-4iBffiiatt3 3$<MTB»^Y*;i/P R 
«fc»1 9 J:yU***lfcW±«*y (k-L)fc. 

»»3oj:yf»6*ifcitE4say/ttp(k-L)s 
a*-t*. «ay/^p(k-Dttia?ftai»*4 
0B3 4 iicA***i«..KiStlfi«tB«(^ 
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3 4 -Uif =otffl;*rt-«. WE3183?<bEti;*3l4. *lc 

*os:s3 i 5i=cfey«rEii*«#y (k-D ttom&vt 
Zii&o c*L(Ccfcy. b$sh (k-L) icftit*W±{M- 

ommmt&x f a h (k-u 

ksssa h (k-L)f*»i &mmtmmz*i,5$® 
B342tiij, nrE±*ay/<xp(k-L)r=ai:fc 
aa»ftu*S(o«#ic»a**t % ¥i$nbiiitt3 i 4i= 

[0 0 4 5] spJafcBIB3 1 4\*&8l®0¥-mtLP F 
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H»J*»Ah(k-L)l*3pift<bLPF2(314 
bl^OTtLt-bl/^hSiii. TOE©»a*3h.fc 
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-t&vmit lp f i*«t y **i*#i»»tt3W*u 
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z 1 (k-L)- 2 4 (k-L)£#tf>£ 0 S^g 
Itz1(k-L)atfz4 (k-L)lCOL^TI*. -ttL-fil 

aa»fcu*u'<;L2aT;-2icLPF i o i 4 a )a 

lX¥«SftLPF3(3 1 4 c)<D&tti{i^£an3?-r£ e s 
»«z 2 (k-'Uitfz 3 (k-L)lCOL^Ttt. ^^l^ 
*iaa*ftffl*UK;H SI/- 1 irLP F 1 (3 1 4 a) 
&LPF£HbLPF2(3 1 4 c)0ftffiI^JO. 5 fib 

[0049] ^S^{btii^A<± 1 <T> UK;u:*3l^r4»# 

«^si*ffa-r*4^ c*ii*ifi«wi=aa«fta*A<± 

2 0>UK;nc?HE-r6*a»«a>*»aSi:*SLT* 
l^o cfcoT. *^8ECTT*(4LP F 1 (3 1 4 aj^tf:^ 



(7) 1$H8¥ 9-330565 
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Jt-<T¥£MbL.P FOH®»£6 0 K\znm-t & C k 

24, 

[0050] m±(7><t -5 1- Lt, \yO\,W&8&<nm'& 

filAh' (k-L)i?7>fy hU^&SUD&^fitz 

1 (k-L)-z 4(k-L)2)M#&*t4o 

[0 0 5 1 ] WEOU^HlEKiftiMaftaA h' (k- 

fey, ¥-mit\-P F2(3 1 4 b)(C«t yflH0>'ttl*#^ 
Xtt©JI*rt»liSF«Hb**LTOi:fty. *gH<D&«U 
-<;HEM*»a)*3W«f»fllt LT38*. SUSAh' (k 
-L)l* % Hi ©D/AK»»3 5f=ffl***t. TOED 
/A^S3 5(DTt-a^ai*m^t LT. T^P^JJP 
»»73l=cty UK;HEUflt»3BtA/D*«IH 8 (DA 

[0052] B9i=. *nmcom3&mM\z&z>mm 

B- TAM§B3 4©I**«t. *K1H1I*. 

eD±T#»*tt3!i<*a-c * -s is if /jx $ i\®<&\zmm rtb 

T-&4 B HXltiH^ntli:. ffttBB- TA*i(8I3&& 
SSB3 3*^LTPR«Mbaa*2 9«fcyu***Lfcii 

£«*y(k-L) S*af93 Octy»&*lfcTO 
E4*B«/<XP(k-L)tA*t*. 
(k-L)l*3M»<btBAJB4IHB3 4 1l=A***L, 15 

E±*ay/^ p ( k - D \ztt-4-$> p R«Mbsaas*«: 
[0053] itrBsavibaiA f i*. xiztt]W3 i 5 

l=«kymiBH±«^y (k-L)t(DS^e,4x4e Cit 

i=«fcy. »«(k~L)rzfcit*W±«*©aiffl*fl;tti* 

f l^t5ISSAh(k-L) *<3fc£4 e lTOEKBAh 
(k-L) f*TJ*ftLP F(3 1 4 b)|r«fcy % L"<;U£ 
»JS#G>JiB1#ttAh' (k-L)iLttt*S*i4. CO 

[0054] IftEAh' (k-L)li, ilOD/A^ft 
B3 5l=tB**;|t. TOED/A*»»35©T^-Pyffl 

»*«A/D*8»1 8CDA*ffllT?>S**H4a 

[0 0 5 5] 3Ett»BA<BB£tt&ftl^i 
S0>WlJSK-Cfe4(Z)1?. h'J7^;H30Sil 

2 1 (k-L)-z4(k-L)t3jt»4HHH*^K-Cfc 

y. «*a#»3o(Bi)irai*^4!B**<aL^ «fco 

T. »*a-»«P3 0T?l43iaWft:ai*U^U(CC-ett 
2, 1, 0, -1, -2)$i»tLt?7>WMJ 

[oose] z.o>*o\z*9m9tonm»&- r Affi« 
083 4(4, *«©BA<»«l?#4l5i:/hSL^aftl=* 



£4„ 

[0 O 5 7 ] J5l±l=3fi-<fc*»?B<D'3^tt^a -TAffifg 
iB3 4icty, «*«#<DU*;UfcM*A/D(DAA 
«T?5fi£U *#au^;u*6BI=»LT*SELfclfflfe 
*«fr5iHB*|= % BXfll«ffiatfrEB««*«BL% 
-C#ttBBS#BLfc:751/** MJv$*tt«U & 
tWA^6LL\JRWft^«!ia*fT5wt4<Rri64:)S:4. *. 

EPR4ft^&i;(1, 7) R L L£0!l=& 
-<fc*^ EEPR4. PR(1. 1. 0, —1. -1)3? 
ffig<Z> P R^-f .*;Hktf fi«©E»» #fcBfflpiB"C* 
4 e 

[0 0 5 8] 

TA««fflBI=J:y. JMft»9£**Lfej< KU 
*0>fc«)a>K*(t*i: % U^UKBja»tS**t-e*tffl 
*U TOEUK;uRBJiE»tA/DJ6»Ba)A*ffl-CB 

*-r4c*tfrcfcy. u>^©iaa*i»jfr4ci:*«prB 

fcfc*. B£»tt«tEB«(l*«ffll^Tfftt»a«% 
«Lfc^>^ MJt^Mt*U BtBfr&LlWK 

[005 9] im^a^*a-c*4!sfc*/hSLM»^iz 
i*. bbimikb- TAiiwat, i5En^{i#«ts 
aff<ba3*t<D±ra)KB«*t3F«nbL, cti^u^ 

^SliS^c!: LTaJA*4*«-e«jSrt-4 Zk\z£i) s 

#*i=mBft«jjeT?u^;uKBfi6»a>w<#«siKrEA/ 

D ^»SO A 4 C 1 *<T- £ 4 o 
[OO 6 0] ttot, MMiiMSS <»»a>±T.# 

»»tt> (ta) f=fiH-r4W4i»tta) 

H±B«*»«-e**4. *S£BJf4. ffig(DPR^v*;u 
&I/Ett»*l=Bffl^ffi-e&4. 

[BBanwttBH] 

[Si] 3MS8)<D8S««l=ftif4^-< S?*;i4B«W£3£ 

[B2] &3fcSffil:: < J:4 J r-<' tf^MWfcafex-f X$B 

[S3] fftfettftlc fe 1+ 4 f-fv^^ffi^b3tf^^ 
BBIf ±£B<d uKjiKBttttSBBOttttB. 

[04] PR(1. 2, hU'JX«B. 
[B5] TArcfe4<Wb«*C!)UK;ufcB*S-rB* 

[B6] PR(1, 2, 1)^-V*;KD-f >/<;ux(ESS- 

[B7] *ftK©»lBlfi«lctel+4T-< v*;uEKW 
±£Ba>?Mft«3l • T A*ft«[5]g&(&$g|£g| 0 

IBB] **M0)JR2j|lfi«|cfeC+4x-f s;*;bEttll 
±BB(Dffa^B • T A««[slSS(7)«*Ig| 0 
[B9] *flg«CD»3*l£«l=i3l+4-r-f v*;uEttS 
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1 3-SEIS^ h\ 1 1 5-7¥£^ 

V h\ 16, 2 6-*J7^^ 17. 27-LPF, 
18. 2 8-A/Dt»B, 1 



<tB. 2 9-^t^PR(1, 2. 1)*fcB. 3 0 

3 l"-U*;WfcttttUlEIB. 3 2-Ett 

ffi-StS** 3 3-Iffl|]i8, 3 4. 1 -31fl»ftai*«^ia 
B« 3 1 1. 3 4 2--tzU<?£[I]B. 3 1 2—* ^ 'J HI 
B* 3 1 2 a~3 1 2 f — : >37 Hy5X>@B, 3 1 
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[$8*tB] ¥J£1 3SM 0^2 6H (2001. 1 0. 26 
[&B8#^] #Bf5¥9 - 3 3 0 5 6 5 

[^B8B] JPJSfcQ^I 2fl22B (1 997. 1 2. 22) 
[^ffi^S] 4*BBmttt*8 9-3 306 
[ffiPS^J - 1 4 8 9 1 6 
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[¥&*iiE i ] 

ft^S^* v$;Ute^f::£&*5A/D3E&gMa£:, B?r 
^b-rSPR^b^St. llirEPR^b¥KI=«J:y&e,;h. 
^f5l= «fc y ft e>*itz&m$tzm ! &mt Ltttfflf- 

st^fiSA. ffre»Mi»5- TAffi«¥si±. vrettre 



/A&Jft^JSi. B5EA/D5ESi^e©A*<H-l?iSA/ 

m««3] at*ii2i=eit*4i.fe*ia»3- ta«« 
tb * i=-t-tL^«js-r « urEss^-fb as * s aosr -s c 
= TAtifiRisiBK aifcti* 

*H5-T-5SlrEaSI?<bai*$-*DS:-r.SCi:-i?y Sy-v? 
R*©fe»©S4MI-9«tt« J: 51= LfcCt *»«fr 

JUBSBttff£RR. 

[R*4t5] R*g2l=felvc. 1ftEJf£H#&aa« 

fcUafc©R»fl»*JMMtU ^Jb^Aa^ 
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